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Abstract 
 
    As the development of Intelligent 
Transportation Systems (ITS), traditional 
means to collect traffic flow data for static 
analysis can not meet the requirements of 
modern advanced traffic control systems. 
Therefore the issues to analyze data 
immediately and to disseminate dynamic 
information to road users become especially 
important.  
It is well recognized that trip 
origin-destination (OD) pattern is one of the 
crucial components that affects traffic state in 
highway systems. It is essential to conduct a 
traffic problem analysis and to prepare some 
management strategies. Therefore, some 
traditional ways of OD data collection such 
as home interview and/or roadside survey can 
not achieve the goals of on-line traffic 
control and/or management. 
In the past three decades, many 
researchers have tried to solve this problem 
by using numerous models. It includes least 
squares (LS), maximum likelihood (ML), 
Bayesian inference, Kalman filtering (KF), 
and Neural Network (NN), etc.  
The purpose of the present research is to 
conduct a comparative study by employing 
two statistical methods – Kalman filtering, 
least squares, and an artificial intelligence 
(AI) approach, i.e., Artificial Neural Network 
(ANN). We have compared both domains of 
methods in terms of relevant performance 
measures. It is aimed to provide some useful 
conclusions for practical applications. 
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The numerical results indicate that using 
ordinary least squares (OLS) method with 
non-negative constraints to solve the 
intersection turning proportion problem can 
obtain a good enough statistical result. 
Besides, in the freeway/expressway and 
general network problems, the ANN based 
method shows a more even and stable 
performance. Since the ANN approach 
doesn’t possess the characteristic of area 
transferability, so we suggest that using the 
advanced statistical technologies (e.g., KF 
method) to conduct the dynamic estimation 
of freeway/expressway and general network 
OD demand problems might be one of the 
desirable solution options. 
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O         D 1 2 3 4 
1 0 10.98 14.23 4.12 
2 7.81 0 9.22 16.55 
3     21.59 8.54 0 13.58 
4 2.92 2.55 2.83 0 
 
 
 
 
? 3 ANN??????????????(RMSE) 
O         D 1 2 3 4 
1 0 5.41 19.31 14.85 
2 15.27 0 11.73 14.64 
3 11.29 6.89 0 11.44 
4 11.23 12.74 12.33 0 
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? 4 KF???????? 
OD pairs X1 X2 X3 X4 X5 X6 X7 
RMSE 2.44  18.13  12.37  2.95  6.63  4.99  26.54 
MAPE 4.88  34.94  19.60  21.39  43.29  25.38  9.34 
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OD pairs X1 X2 X3 X4 X5 X6 X7 
 ????????? 6 5 2 6 6 ( a=2 , b=1 ) ( a=2 , b=2 )
RMSE 2.82  3.47 14.19 2.44 3.70 4.26  17.13  
MAPE 7.09  6.56 19.67 18.76 23.82 18.26  8.19  
???a , b???? a???????????????b??????????????? 
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? 6 ?????????? KF? ANN????????? 
KF ANN KF ANN                 ???? 
OD pairs                                            ???? RMSE MAPE 
X1 2.44  2.82  4.88  7.09  
X2 18.13  3.47  34.94  6.56  
X3 12.37  14.19  19.60  19.67  
X4 2.95  2.44  21.39  18.76  
X5 6.63  3.70  43.29  23.82  
X6 4.99  4.26  25.38  18.26  
X7 26.54  17.13  9.34  8.19  
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